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(54) 

(57) The present invention provides (with reference 
2 Fiaure 1) a separator structure (5) for a fuel cell by 
mea^s of iih tkn. required for mounting separators 
W Sn be^minated. A sheet gasket (6) is stuck by ad- 



hesion on a surface of each of the separators (5)at a 
Selined position. Owingto the structure, n wh«h 
fee aaskT (6) is adhered to each of the separators (5 , 
CSrSfor mounting gaskets (6) can be ei.m.nat- 

ed. 



FIG. i 
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[0001] The present invention relates to a fuel cell and 

aSUST to a separator stmcture used for mountinQ 

2I? 21 . F !, 9 ' 6 ShOWS 3,1 example of structur « of a prior 
art fuel cell (PEFC). H 

[0003] In Fig. 6, reference numeral 1 is an ion ex- 
change membrane (electrolyte); 2 is an oxygen elec- 
rode; 3 ,s a hydrogen electrode; 4a and 4b 2?.up£- 

Ztt f ; 5a ' 5b and 50 are separato * made 

IrflT - ? WhiCh haS rectifyin 9 9 roove * on one 
surface, .n wh.ch gas flows and rectifying grooves on 
the other surface, in which cooling waterflows. A single 
cel. ,s constructed by interposing the ion exchange 

*" tW ° e ' eCtrodes 2 and 3 ™JS 
in one body between two separators 

E^k l nUmber ° f SUCh Sin9,e ce,,s are superposed 

i S I Zt T r ,0 ^ 8 StaCk - A metal collecting plate 
is mounted on each of the two ends of the stack which 

Further a clampmg plate is disposed thereon at each 
end (through an rnsulating plate. A fuel cell is constructed 
by clampmg the whole thus obtained in one body by 
means of screws. y 1 

[0005] Heretofore, in a step of mounting a fuel cell 
constructed as described above, as indicated in F g 7 
^"bberO-nng, a rubber sheetoragasketsheet (flexible 

TZ^I rthan the rubber sheet > was ^ 

a gasket 8 for every two separators in the fuel cell If 
was a separate part other than the separators 5 and a 
ro^ mount ' n 9 » ^s also separate one. 
[0006] in general, since several tens to several hun- 
dreds o separators are superposed on each other in 
one fuel cell tremendous work time is requ°e d fo? 
mounting gaskets. H 
[0007] Further, since the string diameter of the rubber 

eteXcfthSelo 9 T* " 38 Sma " 88 SSVera ' » 
of the gasket on a correct position is difficult. In addition 

tweenT 9 10 *" S ' * th ° differe " ce «" 

was r9t0r ^ thS 9asket is sma «- Therefore 

it was difficult to mount it on a correct position with re- 

fSL , 9 o hSr ' When 9aSketS ' th '""™ss is 

th ( 3 mm) in ° rder to decrease »» weight of 
the ce„, are used since gas serving as fuel is made flow 
with a pressure higher than external pressure there 7s 
a problem that the gaskets move outward 

£^V qUid 93SketS are used sometimes. In this 
case a defect is produced that they bulge out of places 

w^ere they shou«d be and drying time ^ecesiaT 
[00 0] The present invention provides, in a first as- 

SS^ S6P f at ° r StrUC,Ure for a ,uel ce » hav ing a Plu- 
ralrty of smgle cells, each of which is constructed by Ss- 

mTb ° tr0 2 eS °" b ° th thS Sides of an ™ Change 
membrane and putting them together between sepaS 



tors, wherein a gasket or a rubber ring is stuck by adhe- 
sion at a predetermined position on each of said sepa- 
rators in one body. pa 

[0011] m a second aspect, the present invention oro- 

us?d s ( : r : f eth r d ; or ,abricatin9 a 

struck T Ce "- *** SaCh ° f Si "9 ,e cel '* h oon- 
Z t^t V SP ° S,n9 e ' eCtrodes on both tne sides of an 
on exchange membrane and putting them together be- 

10 ZT S8parators ' each separator is obta n ed 

» ^ fo 7ngagasketorarubberringonasurfacether7of 
by vulcanizing ft after having injected rubbe materia 
and vulcamzmg agents into a metal die disposedTere 

T5 IS? Amainob j ect o f thepresentinventionistopro- 
?k 5eparator Slruc »^e for a fuel cell, by means of 

which t,me for mounting rubberO-rings or gaLrsheets 
can be completely eliminated and it is pc5S?2?£ 
reduce significant^ inconveniences at rrrcunTng £em 
20 l Pr T nt l d by P ° Si,i0nal ^placement thereof * 

mou^gmem,etc.sothathand.ingthereofcanbecon 
siderably improved. 

[0013] In order to achieve the above object an inven 
on defined by claim 1 is characterised in that 

* stmldSlT' ^ ° f Sin9 ' e Ce " S - each ° f which ^ con. 
Sn^h V dlSpoS,n 9 e,ec,rode sonboththesidesofan 
^ exchange membrane and putting them together be" 
n«een separators, a gasket or rubber ring is stuck by 
adhes.on at a predetermined position on each of the 
separators in one body 

30 ZitolT"*" defined by c,aim 2 is character - 

ised , n that, in the invention defined by claim 1 the aas- 

* Kthe^jrr'T def,ned in C,aim 3 is c "aracterised 
mi„2 f k6t ' S f0rmed with pressure ^ a predeter- 
mined P os rtK) n of the separator by using a me'a, dfe 

Sethi w f K Venti0n d6fined by claim 4 re ^es to a 
k u 031 " 19 3 Separator «™«"» "sed for a 
fuel cell, ,n which each of single cells is constructed bv 
« ^posmg electrodes on both the sides oi i t Z ex- 
change membrane and putting them together between 
separators, and is characterised in that each separator 
is obtamed by forming a gasket or a rubber nng on a 
4S be^ ^Tl VU ' Cani2in9 * afler havi "9 NecKb 

P 3rr dvu ^ i2in9a9entsintoa 

.Sd 1 Sth f An i n n r nti ° n defined by claim 5 is cha racter- 
is^^nliflr^ ^k^^ invention defined by claim 4, adhesive 
s appLedon the surface of the separator at a part where 

[0018] Rubber materials used for the gasket or the 
mbber rjng according to the inventions ar^ Tnitry. rubber 
X^T2 ene rUbber iSOprene ontoropreS 
55 l a 1h ad ,' ene ^ bUtyl rubber ' ethylene-propji 
« ene rubber, fluorocarbon rubber, silicone rubber chto- 

ber U ^ l P ° lyethy,ene ' 6thy,ene 
eo,^ t ^ Chl ° ride rUbber ' but V' ^^'de rubbeV 
eprchlorohydnn rubber, nitryl isoprene rubber, natural 
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SIS' Concerning the loan, rubber layer formed on 
the surface of the metal plate, a steel plate a staunless 
Seel p^e, an aluminium plate, etc. are used for the rn^ 
a Se any of foamed synthetic and natural rubbers 

mbber polyacrylate rubber, fluoroelastomer, chloro- 
preSe rubber, ethylene propylene polymer, butadiene 
'iZ^oroWtn rubber, etc. are preferably used 

Sr Preferred embodiments of the present inven- 
Son w II now be described, by way of example only^wrth 
TeLce to the accompanying drawings. ,n wh.ch. 

• Fig 1 is a perspective view of a separator structure 
,dr'a fuel cell indicating an embodiment of the 

bunted stateusingthe separator structure .nd^at- 

naSisa perspective view of a separator structure 
rndica^anoLr embodiment of the present ,n- 

Jf5 1 a cross-sectional view of a single ceH In 

Sating still another embodiment of the 

STTlT Sed perspective view of a mount- 
ing state of a prior art f uel cell; and 
Fia 7 is a cross-sectional view of a;s.ngle cell in a 
mounted state using prior art separators. 



ro021l As indicated in Fig. 1 , a preferable mode of re- 
Son of the present invention is a structure formed 
t one^ody by sticking a seat gasket 6 on a surface of 
a separate 5 constituting a f ue. cell, using adhesrve 
SJ5T ^ embodiment of the present invention .s n- 

Sng a seat gasket 6 on a surface of a separator 5 at 

Sle ce? is constructed by using the separator 5 on 
^^^^ 

^FoVrXaXet 6 . is preferable to use a 
Subbe ayer formed on surfaces of a rubber seat 
nTthb metal Plate, but any material can be selected 
SSy'be'used. if it can be used as a sea.mg ma- 

Figs. 3 and 4 show other embodiments of the 

ST Radicates a construction formed in one 
by ^9 a rubber ring 7 on a surface of a sepa- 
rator 5, using adhesive. 



[0028] Any cross-sectional shape of the rubber ring 

can be used, if it can seal off. 
S>9] Fig 4 indicates a single cell in a mounted stat 
Eed ?n one body using separators 5. on each of 
s whicha ru bberring7isstuckbyadhe^on-, ^ ■ 
[00301 Fig. 5 indicates another embod.ment, in wn en 
l a gr^ve is formed in a surface portion of a-P«££ 
a tower portion of a rubber ring 8 .s engaged with the 
qroove and stuck thereon by using adhesrve 
,o TO0311 The gasket and the rubber ring indicate in 
S2 i 3and5maybeformedpreviouslyandcomb.ned 

an injection method, and extrusion method, or a press 
compression extrusion method, 
is 100321 An embodiment, in which the gasket erormea 

by the prels compression extrusion method among 
them will be described below. „ ra .„ p 
SoMT I At first, adhesrve is applied to the separator. 
Kg a Part necessary for the gasket, apP^tion 's 

■ [00341 An adhesive containing a silane coupling 

roSsj 8 Cmethod. by which coating can be effected 
Smly^ch as brushing, dipping; -P^-J^ 
2 s be used for the application, but a spraying method is 
Parable from the point of view of work efficiency. 

- ^.^^kTufrre'r 
oral microns toseveraltens of microns thick, but a layer 

1 to 2 urn thick is most preferable. 

at a temperature between 50 and 100 o. 

to a nattern of the gasket on the surface of the sep 
fzed This vulcanisation fe effected in a per.od of t.me of 

Swir^ adhesive may be omitted, depending , on 

55 T^sSctory durability in an environment at operating 

Xlf'* described above, foHowing e^s <an be 
Ked owing to the structure of the s,nglecel. by us-. 
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ing separators, on each of which a seat gasket tor rub- u u 

^H SSt r kin ° neb ^ byme ^ sofadh «^e,wt ° r ,he "**« ri "9 ^ould be 

respecttoastructure, in which each single cell is mount- 
ed by us.ng a separate gasket 8, as indicated in Rg 7. 

(b) Defects at mounting represented by positional 
displacement of gaskets can be signLantJ re 



JSf^T ° f hand "' n9 and mountin 9 ^rk can be 
considerably improved; and 

(d) Reduction in total cost can be realised at the 

same t,me by reducing the number of parts from 2 

[0043] As described above in detail, accordinq to the 

fueS hr"? 1 ' SlnCe ^ S9parat0r ooniSS?: 
fuel cell has a structure formed in one body, in which a 
gasket or a rubber ring is stuck by adhesion T Ze 
mqu-red for mounting the gasket can be compietelv 
e^natedso that the present invention can dSSZ 
considerably to improvement of easiness of wo L for 
mounting the fuel cell. or 
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1. ^eparatorstructureforafuelcellhavingaplurality 
of srngle cells, each of which is constructed byTs- 
posing electrodes on both the sides of an ion ex- 
change membrane and putting them together be- 
^een separators, wherein a gasket ora rubber 

iach2 " f heSbn 3t 3 <"*«<*°™™« position on 
each of said separators in one body. 

2 ' l^ P f ra L° r StrUCtUre f ° r 3 ,uel ce " wording to 
cla rn 1 wherein the gasket consists of a foam ?u£ 
ber layer disposed on surfaces of a metal plate 

c tan 1 or claim 2 whereh the gasket is formed with 
pressure at a predetermined positton of the sepa- 
rator by using a metal die. 

4 " f lT f l!!f f0 [/ abriratin9ase P arato ^^ct U re used 
stmctlJ * «■ ^ Whfch 6aCh ° f Sin 9' e *»* * con- 
Si V f^'" 9 6,eCtrodes on sides 

oeZ 90 mQmbrane and puttin 9 *™ to- 
gether between separators, wherein each separa- 
tor is obtained by forming a gasket or a rubbe^ring 

Sected?HH thSre0f by VU,CaniZin9 * after "aving 9 
injected rubber material and vulcanizing agents into 
a metal die disposed thereon. 9 ents '™> 

S. A method for fabricating a separator structure used 
for a fuel cell according to claim 4 wherein adhesive 
° n the surface of the separator at a part 
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FIG. I 
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FIG. '3 
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FIG. 4 
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FIG. 5 
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FIG. 6 

PRIOR ART 
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FIG. 7 

PRIOR ART 
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